Facile expression and purification of the antimicrobial peptide histatin 1 with a cleavable self-aggregating tag (cSAT) in Escherichia coli.
Human histatin 1 (Hst1), a member of the histatin family, possesses antimicrobial properties. In this study, we applied a previously developed cleavable self-aggregating tag (cSAT) for the expression and purification of histatin 1 to demonstrate its utility for peptide expression and purification. The tag consists of a self-cleavable intein and a self-assembling peptide ELK16 (I-ELK16). First, an active insoluble aggregate of the recombinant histatin 1-Mxe GyrA intein-ELK16 (Hst1-I-ELK16) fusion protein was produced with a yield of 28.9 μg/mg wet cell pellet. The thiol reagent dithiothreitol (DTT) was then used to induce the intein-mediated cleavage and peptide release into the soluble fraction with a yield of 2.06 μg/mg wet cell pellet and a purity of 70%. The peptide was further purified by high performance liquid chromatography. These results were comparable to the yield and purity achieved when the more conventional glutathione transferase (GST) tag was used. The antimicrobial activities of this recombinant histatin 1 were confirmed against three Candida strains. This cSAT technique offers considerable advantages in terms of its simplicity and speed, eliminating the need for an exogenous protease, and reducing the number of chromatography purification steps. This technique should also be useful for the expression and purification of other AMPs.